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DETAILED ACTION 
Claim Objections 

1. Claim 11 is objected to because of the following informalities: The term "ad" in line 10 of 
noted claim. The Examiner assumes Applicant meant "and" instead of "ad." Appropriate 
correction is required. 

Claim Rejections - 35 USC§ 112 

2. The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distincdy claiming the subject 
matter which the applicant regards as his invention. 

3. Claim 18 is rejected xmder 35 U.S.C. 112, second paragraph, as being indefinite for failing to 
particularly point out and distincdy claim the subject matter which applicant regards as the 
invention. 

4. Claim 18 recites the limitation " the magnifying means" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. The claim appears to require both a means for 
magnifying and a magnifying means. 

5. Further, it is unclear how the interference pattern can be positions between the magnifying 
means and the recording means. 

Claim Rejections - J5 USC§ 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for aU obviousness 
rejections set forth in this Office action: 
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(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in secdon 
102 of this tide, if the differences between the subject matter sought to be patented and the prior art are such that the 
subject matter as a whole would have been obvious at the time the invention was made to a person having ordinary 
skill in the art to which said subject matter pertains. Patentability shall not be negatived by the manner in which the 
invention was made. 

7. Claims 1, 3-6, 11-17, and 20 are rejected vinder 35 U.S.C. 103(a) as being unpatentable over 
the combination ol Measurinp Shape and Deformation of Small Objects using Dmtal Holography to 
Seebacher et al ("Seebacher") and Digital Holography: Methods and Applications to Kreis et al ("Kteis"). 

8. In claim 1, Seebacher illustrates a method for imaging a three-dimensional object comprising 
the steps of: [a] illuminating an object with radiation at a wavelength to form a reflected image beam 
(object wave; page 105, 1'^ Paragraph under Digital HolographJ)\ [b] providing a reference beam 
comprising the wavelength (reference wave; page 105, 1" Paragraph under Digital Holography)', [c] 
recording an interference pattern between the reference beams and the image beam (page 105, 
Paragraph under Digital Holography)', repeating steps [a]-[c] at a succession of different wavelengths 
separated by a predetermined wavelength step; computing a holographic image from the 
interference pattern for each wavelength (page 111 under Two-wavelength contouring. Note, in this case 
different wavelengths were applied and thus, holograms were computed for each of the different 
wavelengths. 

9. Seebacher fails to particularly point out adding the holographic images together to form an 
intensity distribution pattern. 

10. Kreis, on the other hand, in an analogous environment, teaches of adding the holographic 
images together to form an intensity distribution pattern on the top of page 172. Note, Kreis 
mentions adding two digital holograms and reconstructing and evaluating their intensity. Figure 2 
illustrates this. 
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11. Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Seebacher with those of Kreis. The skilled artisan 
would have been motivated to do so since such techniques allow effective applications in 
holographic metrology (Kreis, page 170 ymdtiApplicationi), 

12. Regarding claim 3, Seebacher and Kreis' teachings can be found above in the discussion of 
claim 1 . Further, Seebacher teaches of a method wherein the illuminating step comprising 
illuminating the object with coherent radiation (dye laser; page 110 Figure 13). 

13. In claim 4, Seebacher and Kreis' teachings can be found above in the discussion of claim 3. 
Seebacher further discloses a method comprising the step of expanding the coherent radiation (dye 
laser) prior to the illuminating step (beam splitter; bottom of page 105 and page 106 Figure 3). 
Note, Seebacher's dye laser passes through a splitter (as seen in Figure 3) before it acmally 
illuminates the object. 

14. In regards to claim 5, Seebacher and Kreis' teachings can be found above in the discussion 
of claim 1 . 

15. Both parties fail to specifically mention a method wherein the predetermined wavelength 
step comprises a function of an axial scale of the object. 

16. The Examiner, however, takes official notice that it is known in the art that the spacing 
between the interference patterns is a function of the wavelength. Thus, if the spacing were too 
large for small objects, there would be no, or very few, interference lines covering the object. 

17. Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to have a minimimi number of lines in order to ensure that smaller objects are 
properly covered by a sufficient number of lines. 
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18. In claim 6, Seebacher and Kreis' teachings can be found above in the discussion of claim 1. 
Seebacher further recites a method further comprising the step of subtracting a zero-order intensity 
from each computed holographic image prior to the adding step (top of page 107 and Figure 5). 

19. Regarding claim 11, Seebacher teaches of a system for imaging a three-dimensional object 
comprising: [a] illumination means tunable between a first wavelength and a second wavelength 
(page 109 1" Paragraph); [b] means for splitting radiation firom the illumination means into an object 
beam and a reference beam (beam splitter; bottom of page 105 and page 106 Figure 3. Note, the 
dye laser is split into an object wave and into a reference wave.); [c] means for directing the object 
beam to illuminate an object desired to be imaged to form an image beam (page 106 Figure 3); [d] 
means for recording an interference pattern between the reference beam and the image beam (page 
105, Paragraph under Digital Holography)', [e] means for computing a holographic image from the 
interference pattern for the first and the second wavelength (page 111 under Two-wavelength contouring 
Note, in this case different wavelengths were applied and thus, holograms were computed for each 
of the different wavelengths. 

20. Seebacher fails to specifically disclose [f] means for adding the holographic images together 
to form an intensity distribution pattern. 

21. Kreis, on the other hand, in an analogous environment, teaches of [f| means for adding the 
holographic images together to form an intensity distribution pattern on the top of page 172. Note, 
Kreis mentions adding two digital holograms and reconstructing and evaluating their intensity. 
Figure 2 illustrates this. 

22. Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine the teachings of Seebacher with those of Kreis. The skilled artisan 
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would have been motivated to do so since such techniques allow effective applications in 
holographic metrology (Kreis, page 170 under Applications). 

23. . Regarding claim 12, Seebacher and Kreis' teachings can be found above in the discussion of 
claim 11. Further, Seebacher teaches of a system wherein the illumination means comprises a source 
of coherent radiation (dye laser; page 110 Figure 13). 

24. In claim 13, Seebacher and Kreis' teachings can be found above in the discussion of claim 
12. Seebacher further discloses a system wherein the radiation source comprises a ring dye laser 
(page 110 Figure 13). 

25. In regards to claim 14, Seebacher and Kreis' teachings can be found above in the discussion 
of claim 1 1 . 

26. Both parties fail to specifically mention a system comprising means for magnifying radiation 
from the illumination means prior to the splitting means. 

27. It is inherent that when a beam is split, intensity is reduced in the split beam. Therefore, it 
wovild have been obvious to one of ordinary skill in the art at the time the invention was made to 
magnify radiation first in order to return the beam to its full intensity. It would have further been 
obvious to place the magnifying means before the splitting means, since this would only require one 
magnifier. The skilled artisan would have been motivated to do so in order to reduce the cost of 
extra magnifying means for his or her system. 

28. In regards to claim 15, Seebacher and Kreis' teachings can be found above in the discussion 
of claim 11. Seebacher discloses a system further comprising means for aperturing the object beam 
(dye laser) to a desired area (fiber coupler; page 109 Figure 10). 

29. In regards to claim 16, Seebacher and Kreis' teachings can be found above in the discussion 
of claim 15. Further, Seebacher teaches of a system wherein the desired area comprises an area 
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substantially equal to an area of the object desired to be imaged (page 109 Figure 10). Note, the 
wave is substantially equal to the object. 

30. In regards to claim 17, Seebacher and Kreis' teachings can be found above in the discussion 
of claim 11. Seebacher shows a system wherein the recording means comprises at least one of a 
digital camera or a charge-coupled-device array (page 105, 4* Paragraph under Digital HolographJ), 

31. For claim 20, Seebacher and Kreis' teachings can be foxind above in the discussion of claim 
11. Seebacher shows a system further comprising means for combining the reference beam and the 
image beam to form the interference pattern there between (page 105, 1" Paragraph under Digital 
Holography). 

32. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination of 
Seebacher and Kreis as applied to claim 11 above, and further in view of U.S. Patent 6,262,818 to 
Cucheet al ("Cuche"). 

33. Seebacher and Kreis both fail to specifically mention a system further comprising means for 
magnifying the interference pattern positioned between the magnifying means and the recording 
means. 

34. Cuche, in an analogous environment, teaches of a system further comprising means for 
magnifying the interference pattern positioned between the magnifying means and the recording 
means (column 3 lines 18-19). 

35. It would have thus been obvious to one of ordinary skill in the art at the time the invention 
was made to combine the teachings of Cuche with those of Seebacher and Kreis. One would have 
been motivated to do so in order to create a larger image. 
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36. Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over the combination of 
Seebacher and Kreis as applied to claim 11 above, and further in \dew of U.S. Patent 6,512,385 to 
Pfaffet alfTfafPO. 

37. Seebacher and Kreis both fail to specifically mention a system further comprising a first 
neutral-density filter positioned to filter the radiation between the illumination means and the 
splitting means. 

38. Pfaff, in an analogous environment, teaches of a system further comprising a first neutral- 
density filter positioned to filter the radiation between the illumination means and the splitting 
means (column 7 lines 36-39 and Figure 5A). Note, Figure 5A shows the filter positions between 
the illumination means and the splitting means. 

39. Accordingly, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to combine Seebacher and Kreis with Pfaff. The skilled artisan would benefit 
from adding such a filter since it permits convenient adjustment of the laser power level (Pfaff; 
column 7 lines 38-39). 
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Allowable Subject Matter 

40. Claims 2, and 7-10 are objected to as being dependent upon a rejected base claim, but would 
be allowable if rewritten in independent form including all of the limitations of the base claim and 
any intervening claims. 

41. Claim 2 discloses the limitation of "extracting out a series of two-dimensional cross-sectional 
images from the intensity distribution pattern," which is allowable over prior art of record. 

42. Claim 7's limitations are allowable over prior art of record. 
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Any inquiry concerning this communication or earlier communications from the examiner 
should be directed to Robert Tarcu whose telephone number is (571) 272-8135. The examiner can 
normally be reached on M-F 8:30AM-5PM. 

If attempts to reach the exatniner by telephone are unsuccessful, the examiner's supervisor, 
Jingge Wu can be reached on (571) 272-7429. The fax phone number for the organization where 
this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR system, 
see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR system, 
contact die Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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